The secretory response to cholinergic stimulation was investigated in rectal biopsy specimens from children with cystic fibrosis and a control group using a modified Ussing chamber technique. Acetylcholine (10-3 mol/1) increased the short circuit current in 12 control specimens by mean (SEM) 830 (16.4) [tA/cm2, but samples from five children with cystic fibrosis failed to exhibit such a response (-1.4 
[tA/cm2). Amiloride (10-4 mol/1), which will inhibit electrogenic sodium absorption in viable tissues, caused similar reductions in the short circuit current of both control and cystic fibrosis tissues (control=-37.7 (7.7) RA/cm2; cystic fibrosis=-44*0 (9.3) [tA/cm2). Thus, the failure ofchloride secretion observed in the small intestine also exists in the rectal mucosa. This observation could be used both to aid diagnosis and to study the basic defect.
Cystic fibrosis is a single gene defect characterised by failure of the mechanism regulating chloride permeability in epithelia.' A chloride permeability step is an integral part of the chloride secretory process of the intestine2 and the involvement of this tissue in cystic fibrosis has recently been shown by its inability to respond to secretagogue challenge.36 These studies were carried out using tissue from the small intestine, which is relatively inaccessible. The rectal mucosa is more readily available for study and is known to possess mechanisms for the absorption and secretion of electrolytes.7 In vivo observations have indicated that in cystic fibrosis the rectum fails to generate a rise in transmural potential difference in response to cyclic adenosine monophosphate-mediated secretagogues.1 This study investigates the response of the rectal mucosa to cholinergic stimulation using biopsy specimens from control subjects and children with cystic fibrosis.
Tissues from five children with cystic fibrosis (mean age 4-7 years, range 0-1-11-0 years), whose diagnosis had been confirmed by at least two consecutive abnormal sweat tests, were studied. Three children underwent investigation for rectal prolapse that had margin) was removed, and after a biopsy specimen had been taken, the muscle layers were removed and a sheet (exposed area 1-925 cm2) was mounted in a conventional Ussing chamber. The biopsy specimen was set up in the modified Ussing chamber as described above. Both tissues were incubated at 37°C in Krebs bicarbonate saline containing 10 mmol/l glucose and gassed with 95% 02/5% C02. The potential difference was monitored and current applied across the tissue as described above, but in the case of the larger sheet the current pulse was increased to 100 ,uA. The tissues were allowed to stabilise for 20 minutes after which time readings were taken at one minute intervals. In both groups of tissues the short circuit cystic current was reduced by mucosal amiloride (10-4 ce (Pd) mol/l, Figs 2 and 3) , which inhibits sodium I against absorption," and the magnitude of this effect was similar in the two groups (control= -37-7 
ACh + Am were able to generate significant short circuit current responses to acetylcholine, although these were smaller than those obtained in the larger tissue sheets (Table) . The effects of amiloride were similar in the two preparations (Table) . ( 7 7 (Figs 2 and 3) . The increased short circuit current is consistent with a stimulation of chloride secretion, which has been shown to be the ionic basis of the cholinergic response in human small intestine'3 and colon.9 Amiloride inhibits electrogenic sodium absorption in the rectum" leading to a fall in the short circuit current, and this response was observed in all the biopsy samples (Figs 2 and 3) . Moreover, amiloride failed to prevent the response to cholinergic stimulation indicating that a change in sodium absorption is not a contributory factor. Biopsy specimens obtained from children with cystic fibrosis had lower basal potential difference and short circuit current values than those from the control group (Fig 1) . The basal short circuit current of cystic fibrosis tissues was abolished by amiloride, indicating that it was due primarily to electrogenic sodium absorption. In control tissues, however, there was a significant residual short circuit current (70 7 [A/cm2) in the presence of amiloride, similar in magnitude to the difference between the basal short circuit current in control and cystic fibrosis biopsy samples (75 7 RA/cm2). Such an amilorideinsensitive short circuit current has also been reported in larger sheets of normal human sigmoid colon and rectum'4'5 and could result from the secretion of chloride ions under basal conditions, since in rat rectal mucosa in vitro the basal short circuit current is reduced by furosemide.'6 Thus, the lower basal short circuit current in cystic fibrosis biopsy samples may result from the absence of this basal chloride secretion, as has been suggested for biopsy samples from the jejunal mucosa. 3 In vivo, amiloride abolishes the basal potential difference in both control and cystic fibrosis subjects,8 suggesting that the amiloride-insensitive short circuit current in control biopsy specimens is a characteristic of the in vitro preparation. This probably represents chloride secretion resulting from the actions of a variety of secretory stimulants released as a consequence of the mechanical trauma involved in mounting the tissue. 12 In contrast to the control biopsy specimens, the cystic fibrosis tissues failed to respond to cholinergic stimulation (Figs 2 and 3) , indicating that the failure of chloride secretion observed in the small intestine in this disease is also expressed in the rectal mucosa. The fact that amiloride induced similar reductions in short circuit current in control and cystic fibrosis biopsy specimens shows that the cystic fibrosis tissues were viable so that their failure to respond to acetylcholine must represent a specific defect in the chloride secretory mechanism in the SCC Chloride secretion induced by cholinergic stimulation of the normal intestine is thought to be mediated by a rise in the concentration of cytoplasmic free calcium.20 Cystic fibrosis enterocytes, both in the small intestine' and the rectum (present study), fail to exhibit a secretory response to cholinergic agonists, and in this respect the intestinal epithelium differs from the airway mucosa where cyclic adenosine monophosphate-mediated secretion is defective' but calcium-mediated secretion is normal.2' In addition, cyclic GMP mediated secretion also fails in cystic fibrosis small intestine. 22 This suggests a fundamental difference in the way in which the chloride secretory process is activated in the two tissues. The cystic fibrosis gene product, the cystic fibrosis transmembrane conductance regulator, is a protein whose function is as yet unknown but which must play a vital role in this process. 23 In both the gut24 and the airway' the generation of intracellular messengers seems to be normal in cystic fibrosis and so the cystic fibrosis transmembrane conductance regulator is thought to be concerned with transmitting this signal to the chloride channel. The fact that all three known intracellular signalling systems fail to activate chloride secretion in the cystic fibrosis gut suggests that the transmembrane conductance regulator plays a more central role in this tissue than in the airway, acting either directly on the chloride channel itself or as a common regulatory factor that is the focus of action of all the intracellular mediators.
The studies with rabbit rectal mucosa suggest that a higher degree of edge damage is responsible for the low resistance observed in the biopsy preparation. Nevertheless, this preparation exhibits qualitatively the same pattern of results as that obtained with a larger sheet of rectal mucosa (Table) 
